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The following is an excerpt from Section 1.1.1 of the Maryland Stormwater Design Manual.  
Typical pollutant concentrations found in stormwater are provided in Table A.1. 
 
Nutrients.  Urban runoff has elevated concentrations of both phosphorus and nitrogen, which 
can enrich streams, lakes, reservoirs and estuaries (known as eutrophication).  In particular, 
excess nutrients have been documented to be a major factor in the decline of Chesapeake 
Bay.  Excess nutrients promote algal growth that blocks sunlight from reaching underwater 
grasses and depletes oxygen in bottom waters.  Urban runoff has been identified as a key 
and controllable source.  Maryland has committed to reducing tributary nutrient loadings by 
40% as part of the Chesapeake Bay restoration effort. 
 
Suspended solids.  Sources of sediment include washoff of particles that are deposited on 
impervious surfaces and the erosion of streambanks and construction sites.  Both suspended 
and deposited sediments can have adverse effects on aquatic life in streams, lakes and 
estuaries.  Sediments also transport other attached pollutants.  
 
Organic Carbon.  Organic matter, washed from impervious surfaces during storms, can 
present a problem in slower moving downstream waters.  As organic matter decomposes, it 
can deplete dissolved oxygen in lakes and tidal waters.  Low levels of oxygen in the water 
can have an adverse impact on aquatic life.  
 
Bacteria.  Bacteria levels in stormwater runoff routinely exceed public health standards for 
water contact recreation.  Stormwater runoff can also lead to the closure of adjacent shellfish 
beds and swimming beaches and may increase the cost of treating drinking water at water 
supply reservoirs. 
 
Hydrocarbons.  Vehicles leak oil and grease, which contain a wide array of hydrocarbon 
compounds, some of which can be toxic at low concentrations to aquatic life. 
 
Trace Metals.  Cadmium, copper, lead and zinc are routinely found in stormwater runoff.  
These metals can be toxic to aquatic life at certain concentrations, and can also accumulate 
in the sediments of streams, lakes and the Chesapeake Bay. 
 
Pesticides.  A modest number of currently used and recently banned insecticides and 
herbicides have been detected in urban streamflow at concentrations that approach or exceed 
toxicity thresholds for aquatic life. 
 
Chlorides.  Salts that are applied to roads and parking lots in the winter months appear in 
stormwater runoff and meltwater at much higher concentrations than many freshwater 
organisms can tolerate. 
 
Thermal Impacts.  Impervious surfaces may increase temperature in receiving waters, 
adversely impacting aquatic life that requires cold and cool water conditions (e.g., trout). 
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Trash and Debris.  Considerable quantities of trash and debris are washed through the storm 
drain networks.  The trash and debris accumulate in streams and lakes and detract from their 
natural beauty. 
 

Table A.1 Typical Pollutant Concentrations Found in Urban Stormwater 
Typical Pollutants Found in Stormwater  Runoff  

(Data source) Units Average Concentration (1) 

Total Suspended Solids (a) mg/l 80 
Total Phosphorus (b) mg/l 0.30 

Total Nitrogen (a) mg/l 2.0 
Total organic Carbon (d) mg/l 12.7 

Fecal Coliform Bacteria (c) MPN/100 ml 3600 
E. coli Bacteria (c) MPN/100 ml 1450 

Petroleum Hydrocarbons (d) mg/l 3.5 
Cadmium (e) ug/l 2 
Copper (a) ug/l 10 
Lead (a) ug/l 18 
Zinc (e) ug/l 140 

Chlorides (f) (winter only) mg/l 230 
Insecticides (g) ug/l 0.1 to 2.0 
Herbicides (g) ug/l 1 to 5.0 

 

(1) these concentrations represent mean or median storm concentrations measured at typical sites, and may be greater 
during individual storms.  Also note that mean or median runoff concentrations from stormwater hotspots are 2 to 10 
times higher than those shown here.  Units = mg/l = milligrams/liter, µg/l = micrograms/liter. 

Data Sources: (a) Schueler (1987) , (b) Schueler (1995a), (c) Schueler (1997), (d) Rabanal and Grizzard (1995), (e) 
USEPA (1983), (f) Oberts (1995), (g) Schueler (1995b) 

 


